Abstract. The data size of multimedia information is much larger than that of sensor networks. It is required to use efficient protocols on WMSNs to reduce power consumption for multimedia data transmission. The overhearing method is used to transfer multimedia data to reduce transmission overhead to transmit next packets during the unused time interval. The proposed method has been verified its performance by simulations and experiments. The results shows that the transmission rate of the proposed method 50% higher than that of End-toEnd protocol.
Introduction
Video monitoring using inexpensive CMOS cameras has introduced the emergence of wireless multimedia sensor networks. Wireless Multimedia Sensor Networks (WMSNs) are composed of sensor nodes equipped with multimedia devices, such as cameras and microphones, and capable to retrieve video, audio, images, as well as sensor data [1] . Efficient power management is one of most important factor to operate sensor networks since the data size of sensor nodes are larger than that of typical sensor networks [2] . This paper proposes an efficient power management method by using overhearing protocol.
Related Works
By using overhearing, the MAC protocol reduces redundant transmissions and energy consumption. But it cannot be applied to multimedia transmission. Kanzaki et al. [3] have proposed an overhearing-based transmission to reduce traffics of WSNs. By using overhearing, each node autonomously determines the temporal redundancy of its reading by applying a lightweight interpolation based on the readings acquired by itself before determining the spatial redundancy. But this paper does not describe a specific application area. Liang et al. [4] proposed a distributed scheme based on Luby Transform codes. It is the first study that uses overhearing to improve the data persistence in wireless sensor networks. But it did not consider the various multimedia communication environments. Recently, with the emerging hardware technologies, sensors on sensor networks are in charge of not only the simple numeric data but also various multimedia data transmission [5] . In addition, one of the most important factors in the operation of the sensor network is a data transmission with high energy efficiency. Therefore, in this study, it can be usefully applied to such an environment and the energy efficient transmission method is introduced for a variety of multimedia transmission.
Proposed Algorithm
An efficient multimedia transmission method is proposed to manage energy consumptions by overhearing packets. First of all, packet overhearing and its problem are discussed and a reliable transmission method is proposed by removing transmission errors. In wireless sensor networks, the wireless signals of a transmitting node propagate all neighbors of a sending node. Sometimes it may work as interference signals or make collisions. When the time interval is not accurate, there exist two collisions. One is collisions in the middle of two nodes and the other is ambiguous collisions. Therefore, accurate time interval to transmit packets must be modelled to avoid collisions.
To make efficient and reliable transmission by avoiding collisions, it is required to decide transmission time interval. At Figure 1 , Node S transmits a packet to Node R1 during time t1. When Node R1 receives the packet, Node R1 processes during time α and retransmits the received packet to its next node R2 during time t2. And Node R2 transmits the packet to Node R3. To avoid collisions the total time interval is calculated as Equation (1) . The transmission time can be represented as t1 = t2 = t3 = t since all the packets are the same size. In Equation (1), α is the processing time on nodes and assumed that each node spends the same because the same sensor nodes are used. To use overhearing packets, it is required to transmit the next packet after Ti time later. It means that there are no collisions or transmission fails after Ti time later. If Equation (1) is generalized for n nodes, it is represented as Equation (2). 
Simulations
The proposed method is simulated using NS2 and its results are compared with the End-to-End transmission method. To setup the simulation environment, the topology is shown in Figure 2 . All nodes are placed at equally spaced distance and the distance between adjacent nodes is 25m. This topology is good to find any problems to transmit packets continuously. Also it is real measurement condition to compare simulation results and the real measurement results. To apply the proposed method to the wireless multimedia sensor networks, image transmission experiment is carried out. In this experiment, JPEG image compression data is used for simulations. Three kinds of image size, which is 2KB (128 x96), 8KB (320 X240) and 16KB (640 x 480), is used for simulations. The simulation results are shown in Figure 3 . If the data size is 2KB, when the End-to-End Transmission, it is 1.824 sec, but when the proposed algorithm, it is 0.78 sec. If the data size is 16KB, when the End-to-End Transmission, it is 14.304 sec, when the proposed algorithm, it is 6.2 sec. Therefore, in figure 3 , the overall performance of the proposed algorithm shows double of that of End-to-End transmission. 
Conclusions
This paper presents a new approach by using packet overhearing and adjusting packet transmission delay time. Simulations and real measurements are implemented to prove the performance of the proposed algorithm. The proposed algorithm shows very good performance compared to the End-to-End transmission. In simulations, the packet delivery ratio of the proposed method is better compared to the End-to-End transmission. In addition, as the size of the packet increases, the packet delivery ratio is increased.
